The new chlorinated cyclopentenols, palmaenol A (1) and palmaetriol (3), were isolated from the culture broth of the discomycete Lachnum palmae (NBRC-106495). In addition, a new chlorinated cyclopentenol, palmaenol B (2), a geometric isomer of 1, was also obtained from the culture broth containing KCl. The structures of 1-3 were elucidated from spectroscopic data. Compounds 1-3 are cyclopentenols containing three or two chlorines; 1 and 2 are also reduced forms of palmaenones A (4) and B (5), which have been isolated from the same discomycete, respectively. Compounds 4 and 5 had potent antimicrobial activity, while compounds 1-3 showed no such activity. Thus, it is suggested that the unsaturated carbonyl group at C-6 has an important role for the antimicrobial activity.
Several new bioactive substances, including scyphostatin [1] and F-10863s [2, 3] , which have enzyme inhibition activity, have been isolated from fungi of the order Leotiales (Discomycetes). Nevertheless, the members of it have been underutilized for microbial screening [4] . Therefore, we have studied discomycete fungi as a research source for new bioactive substances. In our screening for antimicrobial activity of various strains of discomycete in the National Museum of Nature and Science, Lachnum palmae was selected. The genus Lachnum is known to embrace about 250 species and yet more members have been added [5] . Antimicrobial and nematicidal pentaketide compounds have already been isolated from L. papyraceum [6] [7] [8] . In our previous research, two new chlorinated cyclopentenones, palmaenones A (4) and B (5) , dibenzo-α-pyrones, palmariols A and B, and the dihydroisocoumarins, palmaerins A-D, were isolated from the mycelial extracts and culture broth of L. palmae [9, 10, 11] . In order to search for other chlorinated compounds, the culture broth was scaled up, and KCl was added to the medium. In this paper, we describe the isolation, structure elucidation, and antimicrobial activity of the cyclopentenols, palmaenols A (1) and B (2) and palmaetriol (3) from the culture broth of L. palmae.
The culture broth was centrifuged and the supernatant was extracted with EtOAc. The EtOAc-soluble portion was subjected to silica-gel column chromatography and reversed-phase HPLC to yield palmaenol A (1), palmaenol B (2), and palmaetriol (3) ( Figure 1 ). Palmaenol A (1) showed almost the same 1 (27:27:9:1) in the ESI-MS, indicating the presence of three chlorine atoms in 1. The molecular formula of 1 was deduced as C 10 H 11 Cl 3 O 4 from the HRESI-MS [m/z 322.9619 (M+Na) + ,  -0.2 mmu]. The IR spectrum indicated the presence of hydroxy groups (3417 cm -1 ) and ester (1727 and 1244 cm -1 ), which was also supported by UV absorptions at 247 nm. Comparison of the UV data of 1 with those of 4 and 5 indicated that an unsaturated carbonyl group had disappeared, while the reduced form of 4 and 5 was deduced from the HRESI-MS. These results implied the presence of a cyclopentenol ring in 1. The gross structure of 1 was deduced from detailed analysis of the 1 H and 13 C NMR data, aided by 2D NMR experiments { 1 H-1 H correlation spectroscopy (COSY), heteronuclear multiple quantum coherence (HMQC), heteronuclear multiple bond connectivity (HMBC), and NOE correlated spectroscopy (NOESY)} ( Figure 2 ). The 13 C NMR data indicated that 1 possesses one ester carbonyl carbon, four conjugated olefin carbons, two methine carbons, one oxygenated quaternary carbon, one methoxy carbon, and one methyl carbon ( Table 1 ). The 1 H-1 H COSY connectivity between H-1 (δ H 1.89) and H-2 (δ H 6.21), as well as the HMBC correlations of H-2 to C-3 (δ C 122.0) and C-4 (δ C 139.2), indicated that the two carbon-carbon double bonds were conjugated. The HMBC correlations of H-6 (δ H 4.50) to C-4, C-5 (δ C 136.1), and C-8 (δ C 87.2), and OH-6 (δ H 3.22) to C-6 (δ C 76.1) revealed the existence of a cyclopentene ring and a hydroxy group at C-6, respectively. The HMBC correlations of a methoxy proton (δ H 3.95) to C-9 (δ C 171.6), and H-7 (δ H 4.41) and OH-8 (δ H 3.98) to C-9 indicated that a carbomethoxy group was connected to C-8.
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Comparison of the 13 C NMR data of 1 with that of palmaenone A (4) revealed the existence of three chlorine atoms at C-3, C-5, and C-7. Compound 1 was crystallized from acetone, and Z-geometry was assigned to the double bond at C-2-C-3, and 6R, 7S, and 8R configurations were determined based on the X-ray data (Figure 3 ), while it was also revealed that compound 1 was a racemic compound ( Figure 4 ) like compound 4 [10] . Thus the structure of palmaenol A was determined as 1. Palmaenol B (2) showed the same pseudomolecular ion peak and molecular formula, C 10 H 11 Cl 3 O 4 , as those of 1; the 1 H and 13 C NMR spectra (Table 1 ) of the two compounds were also very similar. These results suggested that compound 2 is an isomer of 1. The detailed structure of 2 was determined from 2D NMR experiments. Observation of the NOESY correlation between H-1 (δ H 1.86) and the methoxy proton (δ H 3.85) at C-9 revealed that the double bond between C-2 and C-3 had E-geometry by a NOESY correlation between H-1 and MeO-9. From the optical rotation data, it was suggested that 2 is also a racemic compound, like 1. The configurations at C-6, C-7, and C-8 were determined by the NOESY correlations of H-6/H-7 and H-1/MeO-9 and comparison of NOESY data of 2 with 1. Thus, the structure of palmaenol B was assigned as 2.
Palmaetriol (3) 1) of 3 with that of 1 indicated that the chemical shift value of C-7 was shifted to lower field than that of 1, suggesting that two chlorine atoms were connected at C-3 and C-5 (δ C 140.9). Since the HMBC correlation of H-1 (δ H 1.86) to C-5 was observed, but a NOESY correlation of H-1 to a methoxy proton (δ H 3.80) was not, the double bond between C-2 and C-3 had Z-geometry. The optical rotation data of 3 suggested that it was also a racemic compound, like 1 and 2. Thus, the structure of palmaetriol was assigned as 3.
In our previous reports, palmaenones A (4) and B (5) possessed potent antimicrobial activity [10] . In order to search for a structureactivity relationship, the antimicrobial activity was determined of compounds 1-5 against three Gram-positive bacteria (Bacillus subtilis, Staphylococcus aureus, and Micrococcus luteus), two Gram-negative bacteria (Escherichia coli and Xanthomonas campestris), and three fungi (Aspergillus niger, Botrytis sp., and Penicillium sp.)( Table 2 ). Palmaenones A (4) and B (5) showed potent antimicrobial activity against the eight microorganisms, while compounds 1-3 showed no activity at 20 nmol/disc. Therefore, these results indicated that the unsaturated carbonyl group at C-6 has an important role for the antimicrobial activity. Antimicrobial assay: Antimicrobial activity against 3 Grampositive bacteria (Bacillus subtilis, Staphylococcus aureus, and Micrococcus luteus), 2 Gram-negative bacteria (Escherichia coli and Xanthomonas campestris), and 3 fungi (Aspergillus niger, Botrytis sp., and Penicillium sp.) were tested by plate diffusion assay using 8 mm paper disc. Solutions of compounds 1-5 (20 nmol/50 µL) were prepared by dissolving in acetone. Each sample (50 µL) was added to a paper disc. The disks, following drying, were set on the agar plates containing the test microorganisms. After incubation at either 37 o C for 24 h (bacteria) or 24 o C for 72 h (fungi and yeast), the antimicrobial activity was evaluated by measuring the diameters of the inhibition zones.
